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Modeling and reasoning method of fault diagnosis of CNC machine tools based on

polychromatic sets
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Abstract: The faults of CNC machine tools have the complex characteristics of hierarchy and cor-
relation. It’s an important process of fault diagnosis of CNC machine tools to establish and rea-
son a formal structure model of fault diagnosis. Based on polychromatic sets theory, a formal
modeling and reasoning method of fault diagnosis for CNC machine tools was proposed. The basic
concepts of polychromatic sets (PS) were introduced and a PS-based hierarchical structure model
of fault diagnosis for CNC machine tools was established. On the basis of the element, individual
pigmentation and unified pigmentation, the structure model of fault diagnosis for CNC machine
tools is described formally from horizontal and vertical direction. The reasoning algorithm of fault
diagnosis model for CNC machine tools was proposed, and the top-down of fault diagnosis model
was reasoned automatically. Finally, the fault model of tool carrier system is used as an example
to illustrate the correctness and feasibility of the proposed theory and method.
Key words: polychromatic sets; numerical control machine tool; fault diagnosis; modeling and

reasoning; tool carrier system
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Fig. 1 Hierarchical relationship of faults in

CNC machine tool
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Fig. 2 Three kinds of constraint relations of faults in
CNC machine tool
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for CNC machine tool
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Fig. 4 Reasoning algorithm flow of fault diagnosis model
for CNC machine tool
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